The bis(tetraphenylarsonium) hexachloridozirconate(IV) salt, (AsPh 4 ) 2 [ZrCl 6 ] (Ph = C 6 H 5 ), was prepared more than 25 years ago [Esmadi & Sutcliffe (1991) . Indian J. Chem. 30 A, 99-101], but its crystal structure was never reported. By following a similar experimental procedure, the compound was synthesized and its crystal structure was investigated as a acetonitrile tetrasolvate, (As(C 6 H 5 ) 4 ) 2 [ZrCl 6 ]Á4CH 3 CN, by single-crystal X-ray diffraction. The [ZrCl 6 ] 2À anion adopts a slightly distorted octahedral coordination sphere, with Zr-Cl bond lengths of 2.4586 (6), 2.4723 (6), and 2.4818 (5) Å , and Cl-Zr-Cl angles ranging from 89.602 (19) to 90.397 (19) .
Structure description
Zirconium tetrachloride is encountered in the nuclear fuel cycle for the recycling of zirconium from zirconium alloy cladding using a chloride volatility process (Bohe et al., 1996; Collins et al., 2012; Jeon et al., 2013) . The ZrCl 4 produced from these alloys at temperatures above 573 K contains several impurities that are difficult to separate. It has been considered that the impurities could be present due to the formation of intermediate ternary compounds, or by the co-crystallization of various chloride species. For these reasons, investigating the chemical behavior of ZrCl 4 in the presence of other chlorides is of importance. At least ten hexachloridozirconate(IV) salts have been prepared and their structures reported. The majority of these salts were prepared using ZrCl 4 and chloride salts as starting materials (Esmadi & Sutcliffe, 1991; Ohashi et al., 1987) . Lister, 1964) . One of these salts, bis(tetraphenylarsonium) hexachloridozirconate(IV), was synthesized (Esmadi & Sutcliffe, 1991) but its structure never data reports reported. Here, (AsPh 4 ) 2 [ZrCl 6 ]Á4(CH 3 CN) (Ph = C 6 H 5 ) was crystallized as its acetonitrile tetrasolvate ( Fig. 1 ) and its structure investigated by single-crystal X-ray diffraction.
The unit-cell packing of (AsPh 4 ) 2 [ZrCl 6 ]Á4(CH 3 CN) is shown in Fig. 2 . The (AsPh 4 ) + cation adopts a distorted tetrahedral configuration in which the phenyl groups are asymmetrically attached (Fig. 1) . The As-C bond lengths (Table 1) (Kochel, 2007) . The asymmetric orientation of the phenyl groups is reflected by the deviation of the C-As-C angles from those of a perfect tetrahedron (Table 1) .
The [ZrCl 6 ] 2À anion, which is located on a position with site symmetry 1 (Wyckoff position 2a), adopts a slightly distorted octahedral coordination sphere (Fig. 1, Table 1 ), The shortest Zr Á Á Á Zr distance in the structure is 9.6505 (7) Å that corresponds with the length of the a axis. The shortest As Á Á Á As distance is 7.8562 (7) Å and corresponds to adjacent (AsPh 4 ) + cations within the same unit cell. The isolated (AsPh 4 ) + cations and [ZrCl 6 ] 2À anions pack in alternating rows extending parallel to [100] . The two unique solvent molecules are located in the voids of this arrangement (Fig. 2) . The shortest distances observed between N or Cl atoms and H atoms range between 2.61 and 2.81 Å (Table 2 ). These distances suggest that the components interact only weakly through hydrogen bonding and that the structural cohesion is primarily accomplished by Coulombic attraction.
Synthesis and crystallization
All chemicals were purchased from Sigma Aldrich and used as received. The reaction used to prepare (AsPh 4 ) 2 [ZrCl 6 ] (Fig. 3 ) is similar to that described in the literature (Esmadi & Sutcliffe, 1991) : A solution of (AsPh 4 )Cl (0.72 g, 1.7 mmol) in thionyl chloride (2 ml) was added dropwise to a stirring solution of ZrCl 4 (0.20 g, 0.86 mmol) in thionyl chloride (1 ml). After stirring the mixture for 20 h, ethyl acetate was added dropwise to induce precipitation. The white precipitate was washed with ethyl acetate (3 Â 3 ml) and diethyl ether (3 Â 3 ml), and then dried under vacuum over CaCl 2 . Yield: 0.35 g (38%). Colorless block-shaped crystals were obtained by recrystallization from acetonitrile and slow evaporation at room temperature. Table 2 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structures of the cation and anion in (AsPh 4 ) 2 [ZrCl 6 ]Á4CH 3 CN, with displacement ellipsoids drawn at the 50% probability level. [Symmetry code:
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Reaction scheme. Computer programs: APEX3 and SAINT (Bruker, 2015) , SHELXT (Sheldrick, 2015a) , SHELXL2016 (Sheldrick, 2015b) , DIAMOND (Brandenburg, 2007) and publCIF (Westrip, 2010 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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